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imm^] mmm 

)v\,zn]^^]^xm^Wi<Dimi^k:b^mtLimm^WLt ^n^m-th t -^mwit 
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i|#02 0 0 2-2 9 4 1 2 1 ^ ^~>^ 



im^^ 1 0 ] m^M^f^^mm^^^mt. s jtm-^^mm ^> l < (±15 

) ±<7)mmzm^^^ztimwLt'n^ sitm-^^-^^mWo 

<Dm'm^^t. mmmm^^^-t^tii,t}^ft^m^txtim^iznLx:^'r3ri^G 
F (3) ±(Dmn^nv^^t^Mmu '>-^j:< t'bxt)i9-^twc^(Dmm^^ 

^ifvTi^GF (3) ±<o?^#tcffi(/^;?, 3 7c{t-^^-^'fk^MT'ab-&^i:^#ifei: 

(^*« 13] 2 7cA:tJ>^-^lc*t LT. :*^^]«^^* 
g (D) =1 +2D + D2+d4+d5+d6 

g (D) =2+D+2D2 + 2D4 + 2D5 + 2D6 

o 
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• 



g (D) =1 + 2D + D2+d4+d5+d6 

g (D) =2+D+2D2 + 2D4 + 2D5 + 2D6 

im^m 15] 2 it-r-f V 9 h^rtir^GF ( s ) ±x-mm ^ n 

[it^ai 7] 2 7t-r^i^^)vmWii:mmir:i>mwLm(Dmm^^t. mm 
mm^m^ihWitf^tt;hm^txt}m-^-i.zMLx:ffurii^GF (s) ±<om#^ 

) ±oJt#icfflv^;5 3 7C'e^^^fk^g^«£^^i:^#lti:ti.> 
18] 2 7cA:tJ'ft-^i;M t ^^^^m^Ti^ 

g (D) = H-2D + d2+d4+d5+D 6 
^ t < {±. 

g (D) =2+D+2D2 + 2D4 + 2D5 + 2D6 
[0 0 0 1] 
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y^^mit. v'^;^iE^v>?>-rA^f t'lcffiv^pjtt^sr-v v^^i^ii#:^-ffi;s.o' 

[0 0 0 21 

P S K (Phase Shift Keying) mmk\zr^ v^^ ^wW^^r^i^.^^ir 
F S K (Frequency Shift Keying) F S K:^5^<^— ®T'*» -5 ;6^^^0li 
*i^ii:*^ilv^GMS K (Gaussian Minimum Shift Keying) t^^^^o 
[0 0 0 3] 

[0 0 0 4] 

i c-c. E b \mm 1 ^ y b "9 <r>m^wj. n o \immm(r»^mw^'mxi 

^-C <7)4BE|,|iiM V ;^ X A j3 T , wx. ^ c i: r-^ -5. o 

[0 0 0 5] 
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i> o 

[0 0 0 61 

Mv^^tLTV^/Co L^L^j:^^h. F S K^GMS K{iE b/N o Hif-f tTy h 

it>m^mmmm^mM t v> ^ pa^,^.^*^ ^fco -e-v^-c-. bpsk^qpsko 

[0 0 0 71 

^(Dtzib. QP SKWo^-'litP SKfi. « t ^^*ffltc«;?tt•Cv^;&v^o 
[0 0 0 81 

<!: i 5 T% #i£cote|,SS'lt X x A T-Jifj^ <0 fJiE^f ^cOf lJffl;6^/FnIiX-e* ^ o 
2#flg<, 

[0 0 0 91 
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[0 0 101 

[0 0 1 1] 

t^^x\ mmmmi'ju<i^m^iix\^^:bfzfz^Ti,jf-^^(D7tii. -^ic2. 

o t ij 2 TC-ft-f-T'^b^o *ii±> T'-f ;Hf 0 i 7t{i 1 <^ 2 ^/f 

i^(neld)(7)^j^imfz-tmn:A^Mmx^&mx^fHtXy^^o 2 7cM■^;&>P)^^-& 
2 ^^t-t&:^-x3Ti^<D±X'm^^iitin^t\^^oW:mx. 

GF (2) ±(D^-^tum^fi^o mmK. pTn^-f-^^^fb^^sfcfc^^^^^^j* 

s GF (p) ±<7)W-^tm^^fi^o L^^L^j:yf)^h. fzfz^^^^^-^im<DX:^ 

m^tiiitim-^<D7Gii^ -mz-wnLxi^y). xuttatiomm^^^otzrz^ii, 

^tLX. 2Wm-^^Xt}tU 3mE-^'S:liitlt-t;hfzfz^i^^n-^^m^^fz 

mi%?mi-^y'-^T(>mm^fix\,^^ (MAtf, m!^:mimmo ) o 

[0 0 121 

^^tifz'b<DX\ fzfz^7i^^w^itfl^ii^hiii:h^fii>3ii.i. s^om.'ltimiiZ 

N{±6 dB^^bi-^o ^(Dfzto. mmm£m^m^mmxn'^*i^fzfz^^^i(^ 



ajiE# 2003-3097839 



S^m 2002-294121 : 7/ 



o ClOi^tc, C^t-e2^A;^37cm:^JO;t/i*3i;^;^-f-<^iifM4:+^t:::t7»^ 
[0 0 13] 

^hK^ tztz^^^m^-^\i. -eco^HOttl^rm: 

\z-t:hh(Dmtm.^ftXii^. ^(DM:im^£mms'A<>i.^%f^X\^^f£\^^o 
[0 0 14] 

[Il4{i. ^^65SO^f-t'^k^l/2^^mft7(0/i7t:^ii;^^^^i:QP SK^fflv^T^: 
[0 0 15] 

0 1 tCisv^T. 3i^3 OtC{±filx.(fl 0 0 b/sOlt#f£iiiSffif . 

" 0" , 1" <r>r^ )vmm'xts'^fix\^^z>^ ^Ko^'^i.ttztz^^y^^^ 
i'mz 1 t^^^d^n.. T^Pi')\'mmn hAiF^*t<5,fttc2 if •> >o^f^* 

QPSK^il#3 2\,zmt}^^o QPSK^iS^S 2tC(i, -(i-^l&^^S 3:6^^. 
[0 0 16] 

fzit^^^^-^rimz It^hXti^i^^m^-b^" 0 0" r^hsinZ f i t =S: 
^ " 1 0" t£hs\n (2 ;r f 1 t+n/2) " 1 1" tihsm (2 TT f 1 t + 
n) " 0 1" ^ribsin (2 tt f i t +3 ;r/2) irM^-t^o Q P S K^p 
1^3 2 -e^^^^ttfcg-f-fi, ^'t^m^m^ f 1 H z <^^it7 3 4 iz^^fi 

m*?t7ti-jiif#i4T% ^^fijpi?tT-5.o *'i:^^«f 1 Hz{4. m^i^i 5 0 
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[0 0 17] 

S^t^S 0 2 tCjSV^T. T>-r-^4 1 "e^ii^ tUT^c^-f-ti, Jii|il#4 2X'm^ 
^fifz^. mi&mi^^4 SGEz^om-^Tb^hl 5 0kHz^Ofi-i- 

WSx$tL-&o 4 4 ^r^LTQP SMPIf 4 5 tit^ 

mW±^4 6 tC^^^*L-2,o Jgill?gi#^SI4 6 tC{±, Q P S K«il||4 5 Oib:);j'(i 
■f-^>A*$*fCi3i9, sin(2;rfit+n-/4) tsin (27rfit + 3;r/'4 
) ?rS^L-CQPSKmPS4 5lCffi*-r;S)o Q P S K^liS4 5 {iA:t>€^=^ 

4 8 \zm^'n.^ o if' l^m^ls 4 8 ^> ^ $ tLTtilt ^ e -y h 4 9 m^j 

[0 0 18] 

o titc^Tl>^n-^itm 3 1 f> Q P S K^mm- 3 2 IdAii^J ^ ^^m^TlT 0 0 " 

, " 11" . " 00" <Dt^^ m-^m^ii. m5 (a) izmtm-<Dm-^-m^5 

i < Mil@;6«^aitf o /'f7-r>'7'36 <0 Am:^J#tt752i^BT'* 1 1 . T > 
r:^3 7 :i^f>i^'»$ tt^^f^iKJ^ti, ^-<7>^-f-?&5^ 5 0 1 i3 J: C/^-O^M 

[0 0 19] 

3 7;6^f>ii#$tL^ffii>ffl-^(^M«iJ±. las (b) tc^-rf^^o^i^s 0 40 

h^i'tilUS (d) co<t9^^^ ^ ya — y'T.^i^ h;V5 l 2<7)'ffei::, ^< 
(O-y-'f Kn-T'T^^i? h;U'5 1 3 1 , 5132. 513$, 5134, -Ti^^C 
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<^ o 

[0 0 2 0] 

[0021] 

y 9 - T >• f<D0^f^mm(Dm^ ^i&m-r i>Kit. mmmm ^x-^^ti iu- 

7r/4 v'^ hQP SK*ffiV^ri{>. v>'*>^Wl'ixiilWi|iSC0 3 8%ir 

- 7°;^ ^ h ;i/^^-ffe^ ^ ;i/ tc^^-t ^ i: v» 9 f^Mti^ri $ ttr v^o 
[0 0 2 2] 

[0 0 2 3] 

B^Jgt;iig''S^v^o ott), M<9fTiE*fflv^:5rv^QPSK^Jt«^1-;i>i:3 dB^ 
JK#;f^SiO<0. |S<9fljE^fflV*7t^ife5^c^QP SK:^^O^f-^-fbflJ#;65^5. 5 

lJ^ii*)^m^^^r\^^i>o CtL{i. 8ffiPSK##<^^»3^!^tt7!>*7G>^^^'5? 
CI t Kmm LTv^^o dOM^U T.^f-i-fb 8 ffi P S K S-Jem^tc-t-S fztfXOMri^ 

J±GMSKt|^D#ft-eS>;5.o $£'ait8ffimi^Ii?S:«^1-^l^«0|ilj^ 



2003-30 9 7839 
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[0 0 2 41 
^mW-S-l 8 0 6 0 
#i3¥8-7 9 3 2 0-^^^ 
" Error Control and Coding" (S.Lin et al. McGrowHill ) 

Ungerboeck G. :" Channel coding with phase signals" . IEEE Trans. Inf 
. Theory, IT-23, 1, pp. 55-67, Jan. 1982 

mmif^-^&mmm huv xm-^it 8 p s K-^omm-i '^=H%mMm^<k^x 

SB-II, V0I.J75-B-II No. 12 pp. 912-928 1992^12^ 
[0 0 2 5] 

mmi)m^ txrit-r^ mm] 

t^^-^fzo ttz. ^'^^myj^-(?^^GMSKtm^niE^F^y^^fzm^izii. 

^■^mmL^mm-^'m^^tzif). m^mmmnmitim. < ^ ^ t ^ mm^^i^ o tzo 

(0 0 2 61 
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(7)Qp sK^>^v^±;r/4 v7 VQF sKtm^miEyj^^mmLfzr^ i/^)v 

ho 

[0 0 2 7] 
[0 0 2 81 

\z^.hmM^\t. ^mLfziuM^mm^^3 7tm^^mtz>m^^^.^tMiM 

[0 0 2 9] 

m^mt. EMwm.mw.^Btiirho m.m^i:^\^x:i(Dm^^^mvfziim 
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[0 0 3 01 
[0 0 3 1] 

[0 0 3 21 

[l&Bjoni&comsi 

[0 0 3 31 

^1 0 ItciJV^T. ^^1 0:6^f)Atf$^if^2 7Gf''f v^^';Hf$g{i. JK^. 
<bS 1 1 H AtJ $ tt;& „ -^'ffcS 1 1 fi^ 2 -f V 3^ ;Ht#:6«A:^J $ ^tc 

, stct'^ 'j^)yymmi~-^wmmm\ 2 icai:^ji-^o H^ifi*B^p^i 2 \.z 
fk#i \it)^hxt}^M3itr^~Jif)\^mmK^m\ix. #-f-f&^#3 3;6»^# 

[0 0 3 41 
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in (2 ;r f 1 t + 2 rr/S) Sr. " 2" ^-tssin (2 ;r f 1 t + 4 7r/3) 

i6i,zi-4^:^Ymmimfzi-mm^nx\ ^mum^tt&o ^'t-^mmmt iHz 

[0 0 3 51 

^m^i 0 2ici3v^T. T^'x:h4 1 -eS:€$tLfc#-^fi. iiiliif?4 2-eiii|ii 

$ Ktz^k. m'i^mm^^ 43-ei. 5GHz 'B<7)m^i}- ib l 5 O k H z =^<7)#-^ 
^^)A;^$tLTj3lJ, sin2 ;r f 1 t tsin (2 ;r f i t + «-/2) ^IrH^LtTH 

*afiffi^i8iii 6i;m:ti-t-So 

[0 0 3 6] 

Mizm^X'^^o =m^^mm^l 6{±. sin2 TT f 1 t tsin (2 n- f i t + ;r 
[0 0 3 7] 



[?^ll 



e,(a)= \ erfc(V^) = J^£e-tMt 



(1) 
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[0 0 3 8] 



10 0 3 91 

W^X-^ho Effi-e^g^p-efi 1 V 1 o g 2 3 i^'-^ b * .r t 



-|-erfc(1.09V^)<f3< erf c (1.097^) •■• (3) 
10 0 4 0] 

L^^LJar^^fj, ±.\Z7^LfziS: (2) iOJt^^jfF^O^^, Eb/No*M. 8 6 
*LT::fc§ < ^ (3) :*^^^<O#ttfiQPSKJ:l9Eb/No75*0. 7 d B 



1^21 



f = 1 - JJ 




e ^ dxdy 
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[0 0 4 1] 

7-3 6 i;A;d^tt^m-tO»l^Kl^. U^<DQ? SK^nXA'yy hQPSK 
[0 0 4 21 

^t-^^^-r-sftt^. 4mom-^,^.5 1 0, sii, 51 2, 5 1 3<^M=£-ffi5:tc 

jlS-f-So m-W^. 5 1 0 'i^^'d-^.^. 5 1 3 H^^S-t-S t^(DXdi'. Hm^Tcfi 

ifm^j:^in-w.'^.m^mm-^^ t § irt±, ^o^smit^s 5 tm.^. 5 0 ^m-t^ 

10 0 4 31 

116 (b) ^i;r/4v7^QPSKOv>5^-;^^l^llI■^?, v>''i^;v;5*A:tF$;K 

Am<om-^^.5 2 0, 5 2 1, 5 2 2. 5 2 3 OV»-f ^x^^f: i: o t i , v 
>'**;l'A:(7H^tLr{i. 4'(@0'fg-^,i^.5 3 o , 5 3i, 5 3 2, 5 3 3 OV^-f 

2i, 5 2 2, S2 3<D\^^-ri^:f)-%t^om^.:^^hmmWim5 6tX<Dm^(Om 

03 8%tcii§*4'v^o ^(r>tzt>. mk<r>nnm^^<r>mc\^'^^.t\.xi<.%\^^o 

[0 0 4 41 

dtLtcMLT, 06 (c) \Z.7^-t^W^(r>-yy-^)\'m^mx\t. 3ffl<0^-§-.^. 
54o. 54 1, 5 4 20ffl^ffi2tCMSL^ II^>?jS^$IiSI^5 7 tT'OEB^ 

o^/h^{±. m,*r>'bB-^,^.i-c<oiiaic95 0%t:fciIimil^tL-s,o os>), 

mnm^<r>%./hm^. ;r/4->7 hQPSKOltjl. 3'|^^C^#$;i^^o 
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[0 0 4 51 

Xt]1^lrl 0:^^hm-A^f^Z" 0" ttzii" 1" O 2 TCr -f v ^ ;Hf ^ti. i^y Y 
Ui^7.2li. 2 I 2,-, 2 1 nl-M^AtJ^tL-So v7 H'V>?.2 1 1, 2 
1 2, 2 1 n<^#ffi*^-^«±^ 3 imti-^:ffur^±<D^»mni^2 2 q 
, 2 2i, 2 2 2. 2 2 n^;2^:*^^^^ ^ic*^i:t>*vT. 3 ^^i:i-;5,Jp# 
^2 3lc^;i-^i.<So Uanm2 3i)^hli. " 0" ." 1" 2" '^TCfc-T-S 3 tc^ 

^:hc tfz. iyyhl^i^:^^ 2 1 I, 2 1 2,-, 2 1 r^(Dthtlim^ii2mx-^ 
[0 0 4 6] 

i: i ;!> 02 tc^-t?5=-tf b«|{i. ffie L 7t?5g^fB» V ;^ x A 1 ) 

[0 0 4 7] 

[0 0 4 8] 
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, -A^^lhtl-^^GF (3) ±(D7tiW-oX\^^i>o *^v^(±, Xt}^^GF (3) ±0 
[0 0 4 9] 

Sttl?56s§^^:6nc^o7to GF (3) ±(D^^<Dtz±^ik^W^\,zis\^^x. 
[0 0 5 0] 

•bK ^-^-^ 7 i SIEgi^^ 6 'Sj oft) ^m^m^H. 

g (D) =1 + 2D + d2+d4+d5+d6 -(4) 



0 2otc|St>ir;So 
[0 0 5 11 

[0 0 5 2] 

121 2ii2 7uxti3 7tmi3tzfz^^^n^im<r>x ^^m^^j:mf&mx$>:ho 

:i<Dfzfz^i^^n^im<D^j^^m^ii^ (4) X^lhftZo ii-e, DfiS 



g (D) =2+D+2D2 + 2D4 + 2D5 + 2D6 



- (5) 
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Ov7 M/v;^i5' 2 1 1. 2 1 2, 2 1 e'C'Bf^SJi^tt'&o 
10 0 5 3] 

±^^m^i,z'i^'ox. xtim-^ti^y YUi^'7.^m2^2 1 2. ^4^214 

. m5^2 1 5, ^6^2 1 5 0tii:t»#^t±. ■)]mf^2 Sizm^tl^o i^y hU 
V:^9miWL2 1 iOmtl{4 2^i^LT;6*ibJin#1-'&'£>S;6«*-&^^ |SICM-^S:2 
li!]!jPirf-*v{f^##4:«tt^o io:^^ v7 hPv'X^^ 1^2 1 1 Offiif^-f- 
{4> in1i:S2 3 2 |BI^:^^^S„ JP^#2 3 J± 3 ^mt-thimmx-. JP#^* 
*3 7C«-f-t LTffi^J-r-&o 
[0 0 5 41 

112 iC^t^-f-'fkfl^^v^T^ct SMl 0 2 Histt^^-^tll 8(±e^lf 
■7--ymi-2'^ttiho %^<7>GF (3) ±<0/c/i<^^5i<^^ri-«-^-^1-'& i: § 13 

^ih^W^^m^zt^t^ n<r>w>^e>x^^<r>x. \f^\£m-^-izisif^X7'-h 
m.-ot<o mmmMJi. ^5^0 if ^ if 1 1 :S-<^ 1 my t ^ ;z> o 

[0 0 5 5] 

m2<Dmtkmi)mhx\^^:h,^ji, xti^f^^2%r^pi')i^m^(D^y hu- 

t.X$>^c 

[0 0 5 6] 
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^tmm^. ^fiic^^^i t^^X'i^o ■^Jx.{f^ 2^r^ i^:^)\^mwi\^y 

[0 0 5 7] 

^<^-BJ;^l', kth^m^-t^o k^:h^IwiCMi::-rtt{f, ^J^if ^^- 
{±. E b/N o IC^^-t^e-;; hM"? $#t436^filtfCV^-5f''f v^^^ ^l-fi^SSSrJi 

10 0 5 8] 

i)^hXtS^^^ 1 5 0 kHzWO^-^{±. ^#S2 4 i ^3 i t>'^3f:S 2 4 2 
^;i-tt*o ^#1^2 4 1 iCJiaS^i&S&SIl 7)6-e)sin2 ,r f 1 t;6*«$^^T 
i3>)> ^^^2 4 2 I' «S in (27rf j t+;r/2) ^J^-^^i^ itTV^S 

o mn^2 4 1 *5iUf^#^2 4 2 «^tiJ:^J«-^«i> ^f^'^timty -r ^i'^ 2 5 i 

i:®i^7'f 2 5 2"^"l^it^^-^"Hi'9l5^:i^;h.^o :6^< LT. |W|*i^^i: jt^^ 
[0 0 5 9] 

1i:if7 2 5 1 2 5 2 <^tBtl'li-^ti. -eii'-rtL, y h ^ 
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2l.Zi,m'it^o AD^mif2 7 1 i:AD^^^2 7 2T-{±. e-^- 5 V^?* 

[0 0 6 0] 

JCi:^t^LT^ft>tt;5,o AD^m^2 7 iO{iilF€-tfis mmi&^<7)-k^ ^t:^ 
LTv^;&o c:c7)ft^x tt^o TOic. AD^m^2 7 2<^^ti:^'^t■^^±^ iS^^ 

.^x-^m-t^^^-^inm^f^^<^-^^Mm:^X'^y). gie (c) tc^-rsno 

-g-f-,^^ 54o. 54i, 542 Srfflv^fcJ^-^lzfi, -ff-f-.^. 5 4 q t^itl-Sit^:^ 
S{4 2 X. #-^,^.5 4 1 lC*J-i-i*^^:«:JSf4 (-x+>r 3 y) > ^-^.^.5 4 2 
J!H-;5.^#::fcJtJ± (-x-/"3 y) <t=&l>o -^f 0> AD^m§l2 7 i i:AD^ 
mfl2 7 2<^tiit"^^^^^^-sW-$tt;z,o S^c. nmxmxii^j:<. Wte^^Jt 

[0 0 6 1] 

[0 0 6 2] 
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oft?, i<o:^S7 , ^f-^'fb^ 1 o 3 5tfztz^&^n^it^tE.^mmm^im 

$<j30X?fc#i- ^ i Ti^T- § ^ o 
[0 0 6 31 

P SKi tJ^tiTV^ ;E>Ci::6^0^ P. ^^ic^oTt o L;6-U H^SiiTOpti 2 TCf-V 
v^tJ'Mf^i: COMA'S lCil:i{)S^o /Co — ^»)fTiE:^^tcov^T^tL{f, 2% 

3 Tcmtr^ 19 miE^<r>n^^tmmt. m cn-^^<Dn-^^tm i / 2 <r>fziz 

m'^\^X^nm.X-^ho ^mi:LT. |iI^«^)M«?W14-C'lll^*giIigJi#14^3c#T- 

^tfz{imJEE*3^tl-LTfSl^i-^OT^. ^v^{imiima5^>^3 lii: 3liA 
SK=&ffiV^fcggp:^5-^lC. 2 7CA:^3 7cm*^l9lTiE^-^^fflV>T^). QPSK 
yifc.5!^a»<?».!f?-^^fflv»fc!^5^:^^ J: «J ^ E b /N 0 <3 ^i|t14t4:fci|'H-^'fb 
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